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(54) MANUFACTURE OF PLASMA DISPLAY PANEL AND INK JET PRINTER APPARATUS 
EMPLOYED THE MANUFACTURE 

(57)Ab^act: 

PROBLEM TO BE SOLVED: To provide a method for 
manufacturing a plasma display panel capable of 
lessening tiie amount of a film forming material to be 
used and forming a pattern with high precision and to 
provide an InkJet printer apparaUis to be employed for 
the manufacture. 

SOLUTION: This plasma display panel manufecturing 
me^od includes a process of roughening the surface of 
a substrate, a process of printing electrodes, a color 
filter, and a black matrix or phosphors on the surface 18 
roughened substrate 1 6 by an ink jet printer, and a 
process of removing an organic component contained in 
the printed ink by firing. Instead of the surface 
roughening of the substrate 16. an ink absorptive layer 
of an organic material is formed. This ink jet printer 
apparatus tube used for the metJK>d comprises a means 
for heating the substrate 1 6 and a means for cooling a 
nozzle head 1 L The head of the ink jet printer apparatus 
Is proyided with a plurality of nozzles 12 arranged in a 
line at fixed intervals and a means for rotating the head around the rotary axis vertical to the 
printing face. 
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[i»*«2i mmz^mmi)^i>^j:h>{y':^mm 

t,z4y9=Jx. vhr^jy^\,zi:y)%m^ ^y-y^jv 
9. 'fy-y^'7Y^}i'XX\imm^'efmthJMb. 

mi^w\Lfzmm. tiy-y ry y^-?ho^ 
xxiimM:<^-( yi^tz^ttih^im^-^mmii-i 
ymm^mizx ^i^-rsxgt s:^-rs>r t ^ 

i,imtm^ y9\,z^tti^mmiimim.^zx m 
itsiSfc & b imLbttryX-7T4x 

CfH*iM4] mm.±.{zyisrhV-i>xh{zXhf^9-y 

u'jxv(r>^^9-y^mirr^TMt. mim\Ltzm 

Si, ;*7-7>f;l^^'. 'fyyi''7Y^)^xX\m%,W<r> 

^y'?i,z'ttti^^m^^'rrt:m.<<z^ ^mithJM 

[»«II5] mU±.iZ-(y^'i^:cyhrVy^lZX'0 

mm.mm^ts^ y:^Tmm. iiv-yov^. xy 

EPWrSXSi:. E|llgiJ$n:t«fli, ijy~y^)\,9. X 

^^^W^xmcth:m.b. mmmUzW^. fiy 
-y<)V9. Xy'y^-7}'0 9xxii^m^<r)^y'^lz 

^tiii^mmmmmzx oi^i^^xgt ^wt 
timizj^yi-yxizxm^mm-ixmb. frie 

)V9 . Xy -y^-7hV ^XXim^»^ mithlM 

y ^^xxfi^jfefro^ y:?'iz^ttiitmmmi:m. 
fcj: 0 i^-rsxgfc s-^-ri. ,1 b mmbthxyx 



imm7 ] )!fyxmL±.izmimimi)-i^^j:?>m&co 
mim±mmm-ixmb. mmmw±mmmt 

fz:^yxmmz:siv'i-yX<^f^if-yim!hhfzi!b<^]y 
'Jxh^mm-tlMb, ms.\^'JxVim^Lt::»y 

xa^Srx-yf-y^tcj; y)m\Lt\mmm-hiM 
b . mimmz^ y^ ->'x -y hr y^\,zi: ^tyvx 
w&im\thJMb. mtimw^fzwm^y^fiiz^ 

m. 

im^8 ] ^ y Vizmfhilt^yXM^^^ 

i«tttT*«tceri©J-t^^ y^i^'x >y hru y^mmz 
a^^x. mtmsLi 5 0-2 0 oOTpi»i-i.apis^s 

i: , miyX)\^^y Y-^^^m-h^^b -kmx.tz:i b ^ 

^mb-ti,-i y^i^s. -y hru y^-^s. 
<r)XX}V^mi.fz'^v Ft. WiBtaE^HHsttiOsfe 

m.b^h-iy9Vx.yYr^)y'?mL. 

[00013 

^(r>%mi, xyx-^-r^x 
y'u^ '•^^^ivnmmmi.zmth h<r>x'h o , ^^i,z^ 
(r)m&i,zm^^^tih^y9'Jx.-y hx'}y9\,zmthi> 

[0002] 

im^mmi mi Q\,mmxm. ( ^^f^xrv^s 

1997, Vol. 3, No. 10pp. 3 9~4 1 ) 

tE«$ix/::i®7teA s'^-x V [zi. hft^cnXyX-? 

■t. Htfel^r. 16li:ff^xmWL. 10U±!S*tt« 

mmmm. smy^rh'^x^'. 5 2itm\-^. 53 

liyth-7X:^ 5 i±i>zmi&^tifz&±?WU-^^-y. 

1 nm^^tifzmw-^^-y. 4 3(i:2Bamffi>'^■^'- 
r7XvT'f;^rp'<o«ii-''?^'-yi 7Ji 

ffl^liUfiSO-l 50/zm-C*$400~1000m 
mcomi^ yi-izm^^hfzy-t yxhh. 

[0003] mizM;%mBmmiiZ'^\'^xwmth . t 
•f , HI 0 ( a ) c^fi ^{c, mmrnm^ 3^^^ 
tifz^'yxmm ei:.i,zx9')-ym\x\iu-)va- 

hXtiy-f 010-1 5 um(nmMi.(r>wm 

m^^-xvvimi 0 1 ^m^u, sais-t*. jxtc. 

mo (b) 7*hvx^?5 

S«l etcSia. 3gBS«ffiOVN-:5'-y4 3{c<aS^ib-a: 

^Litm, Sl?h3e5 2S:H3J^LTS7KttmiSlil 0 1 

SrH^t-ri). m.nm:'mMM-mo ui^:h'm.xw\- 

f^. 01 0 ( c ) fc^^-rO: 3tc, *l8*gl5c^!®3ttt«S 
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Xdl,zlxmfSc.^flfzM:m,W^:!'-y 1 75:5 0 0-6 

0 ox:(nmxm^Lx. mmmmmm^-x h i o 
T -i xru^ offccDffi ^f|Ji.<^WffiA•^>/^^07 f 

[ 0 0 0 4 ] iJclc , ±Ei: (isijcox >J -y^miz X h 

Mmmmm<r)mm^mm^. mi umt^iic 

m ( ^MFFtms 1996^12^, pp. 45-4 
Wf^W^m. ED'jHf-f-tt, pp. 8 4-8 6) 

^^^^/^•^-;Ko«fis»^^rffiSr^rr. HCfev^T. 1 1 1 

\±m\Ltz\'^mm%\,zma(r)hhy(- yi^c^t^h^hx 
9'}-yWLX'hi. ttzi 1 2iix9')-ym i 

:<",i^:2.[zmLtzmw\^-xv^nL^L. w^ie 

[0005] i*:lc««Wf!!t*St;-:»-^Ti^BB1-S , t 
•r, 0 1 1 ( a ) KSrf J: 0 mfiiffl<09Jm-X h 

^3- h Ltzx^ u-yK 1 1 1 3 ^j^is 

UvT^'^xa^i 6{C)a^(t-g.. ^iffih ^wmmA 3 
fcx^'u-yjRi 1 i±.<mmm<mum<r>&m^h 

^ith, ^LX. X^-'Jl 1 2X'X9^)-y^lSLl 1 

^■tX. HI 1 (b) tc^-f J;3^#aiiA°^-y 1 7 
2: Wl-r , EpfflSfi 5 0-200 °CX'&.l,zm^^iX 
t:'^-xh^:mkL, SSO-eoo-CT'MfiStU-CSffi 

^jg^-rs. z<7)Xo^£X:^ u-y(fimi,zxi>^-<i^-y 

X\^h, 
[0006] 

xv^xhmmmjmximm^z^fimffimm, 
mMni:mm^zxy)^-fhtz>^. mmmmbt 
x\i. mmzm-thAii^h$^<mfwm^ztj: 

^bLxmmm^mmi^z-fh. mi,zmmmmm-\t 



[0007] ^^<^X9 'J -yEneilli 

^iJ-yRRl 1 l{i6|]liiMtcE^)*ijDi?.&7tJ^>. ^Ojg 
^•fi. ZCOfzib, mMm^ 1000-2000 HJ-C 

^^^iumxho. iiiJci?tocox:?ij-y)isi 1 lio 
axhi}mm::ixhiziim^ti. '^ii'omk^xhi^ 

<LXLto. ttiX^ U-ySE 1 1 \cym<n^^M 

[0008] str^xvT -f xru^iiiSBW-ft;*^* 

iib(^tiirzib. nnm^t<7)mmzh^*K x^^j-yep 

ffltcil-mfiiJg^^rffitcfev^TJi. x:5"j-yisi 1 1 
^€$ix, 1 0 0 /t mmT«OA':J' -y«0je«3!)<Hi-CS) 

[ 0 0 0 9 ] -e^T', ipiKm^fffio«r4ax f ^Tff 
t^x^^j-ymimi^^-^^mtj^tix. 

h^y9'J3^-/Vl5^mx.t:,ixl. ^y^bLxmm 
«r-f i: =SrS A s^^mmt ^j:h:ffyxmi'^WL^^z i 

9-y^mmi\ii. < . 'jm^j:U^cr>^-! y^m^ 

t. X:7>J-yt^hT^m^j:fzi!f>±M::iXhi:mb<Tif 
[0010] U»L=2:**i^., •<y^'>''x7 F*5Cfci3V> 

i&mmmi,zm^^ititmm.mi,z^ y^^i&mt 
immifi^^^t:!^. ^ y!^ii^Lxmifm^\>\ t 

WLizm-itz-f yi'ti^^tixwmmmtt^^i^S) 

[0011]^/::. mmMm.^-x v^x^^)-y^ 

fflcoepgiK-X YXmWf 5 0 P a s liUii: <-Ill 
<nm\X 1 0-2 0 A< mcoMJISrJ^^-ri. ^ i: iM^X 

hh(r>\izn\yc. ^y^^'Js.'yhizm^^^tii^y^'X' 
ami 2 0 m p a s vxfx, -^comib mmt^^x- 

1 0-2 0A£mOJlJiSr?^«-ri.C:i:«fflilt'J)S. « 

fiiioMSJi. wJ^:S^^ia■cl0;umSJg'i^s•c^)'9. 
10012] ttz. yi^'Jx y hi]^immL+^ 

100Mm(Dmmt:miitX^-<i?-ymM^tlltz 

+- 1 0 0 m<oiHfl*i|g4 L , j-^^-y<r>m^(^& 
[0013] ±mcoi:d^j:mmiivmmmi^^j:^-r. 
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[0014] :^mii±ii(o^d^j:m^ff)Lco(ommi 

[00 15] 

[ mmmmi fcMym-^ \ ^wmm i o^^atcf* 
a^-/Vr')yfi,zx*)W&. i]v-yA)V9. y^vi? 
<nA y^\.z^t.Kh^mLmm}.z}^ oi^-rsi 

[0016] Wt^<rM>2(ry^\z%hr'yX'7^ -{X 

^y';wm^l^m■hJMh. m^^y^wm^i^ 
=p-7 fv^v9-7v^)9xx\immkmit 

[0017] ^ww^^<^-yf^^z\%hrvx-7'f^x 
rv^ n^iVffMWimi.. ms.^ 50-20 o'ctcan 

Thy ^'xx(iM3K«t<7)^ y ^{c-^iits^m^^i-^ 

[0018] im^<mA<7)-m.'.z%tr3X'7r 4 X 

ru^ j^^^ivcnmwmi. «_h{c7 ^ v wx uz 
kh^^-^-y^mm-hJint ^ mtiyi^vvyxhcr) 
mi.W''it^zAy-7i/x.'yvr^)y9\,zx*)W&. fiy- 
'7'7v9'^v^)9x%\tmm.^mifh:L 
gfc, yi:VV'Jxv<r)n9-yW^-fh:iMh^ m 

ximm:<r>^ y^iziitttit^imm^^imizi: 0 

[0019] :^^m(om 5 (Ti-fjmi'zmh ryx-?T < x 
rv^ /^^jvcrmMimi. m±[z^ y^ i^x. yy-r 
vyi^izi:*)m.mmi:i!tt^y^'cmm. fi^-y 
-f . 7'y y^>-?\- y ^xxim^f^mmcoj-^^- 
yi'o±^<m\-r^Tmt. mi^tifcmm. ijv- 

VOV^. Zfyv^-7Y^)9XX\tmim:%it\^X^ 

fzmm. i] y-y ^ , y'y y^-^h y ^xxim^ 
Wco^ yCff<z%tixh^fmmfimmzi. oi^-ri. 



[0020] :^mmm6<7):^mzw>i>ryx-7T^x 

xhm^Ltzmm^zxyi-yi^izi: mu^m-t 
xgfc . friEiHiast^ yf' vx -y hry t J: o« 

;{?5-7'f;U^, y7-y^'-7hy^'XX(i;^3K»$r 
W|-ri.lSfc. BiiieOTJU^mS, :(;y-y^fl'^. 
yy -y 9-7 V ')'?xx\imm(r>A y^tc-g-^ttl.^-^ 

[0021] ^wmm7<^imizimy°yX'?T^ x 
ri^^j-^^^ii'cosimmit. ^^xmm:.izimmi}- 

5iM^m^Lfz:f}yxm.t,zx.'y^yy(nj^^-yim 
»)hti»><^vi>xvt:Bm-hxuh. friaui^'xhS' 
miSiLtz:f}yxmm:si-y^y/\,zi. y)m\hxmm 
m^-fhunt , mfsiagRtc^ y^Vs^ -y hrv y9\,z 
i 0 T ¥vxm,mmithiMt . miewj t/i«fii 

[0022] if%m<^m<r>mmzm^y9=j^ -y h 
ry y^ilWi. ^ y h'tstt^.tiTtyx/i'*^^-^ yi? 
^ i«itLT*«{cEPBij-r.i.^ y^' XX -y hrv ymm 
tcfcv^r, Mie^^ 5 o~2 0 o"ctcjD«i-ri.jDf^ 
at. miiyxju^-y ]^^i%mi^mbimtfzi,<7) 

[0023] :^^^(ow.2<r)mmzm^ y^ >^x y h 

mnyxiv^mttz^-yYb. e;\wmtmm:mm^ 

t-M^mU^-y H^|5ie§-lt5#afcS:(ii.3tt)COT- 
[0024] 

mmcommmm] mmmm 1 . bit, ^^f^o- 

HM^^J^M^H^ izmmti . 0 1 {i*%BJ!^ollSg 
cmmi^zxh^yp s/x ^ nry y^'^^H^-'^^r^x 

^y^>>x -y vkzi.tryX'^T 'S xrv-i <rmmw^ 
cr>T Y vxmm/^^-y(mm:mm-mnm^X' 
hh,m^zii\,^x. iuuy9'J:c-yvr^)y9<ny 

X/P'^vK, 12{iyX;W, ISii-fy^S, 14{i:E 
mSR^, 1 5tiyX;H 2«>'^>S^ai§ix;^c?SjS. 16{i 
;if5xaiK. l7{iTKU-x«ffi, I8{i-r0^'5x*t 
(TiHyxmrn. 1 6 i7)^ffiT'ft s . 

[0025] w■m^m,z■o\^xmm■h . yx)v 

K 1 1 Cig{t^>n;tyX;n 2{i. »^1 SizML 

x^ 1 mmmmnwMizmii^tit . yxfi'^-y nut 

<i;-f y ^ ffl 1 3 i: JI««^ 1 4 f>^i,. )E«*^^ 1 

4i.zx^mmx'^ yi^'si 3<7Mmi)^mst. yx/i^ 

>y K 1 2 i 0 y:?*sSfcai§fl.l. . 1 4 <^jg«) 

JIIjSgt^yX;H2c^J^S:SJffll-rS^ticJ:'9. /X 
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ju^-/ h 1 1 *>^>{iiis 1 0 0/xmiiiTO'f y^^(Dmm 
1 5tfiiiLtii^tii. mtm^titimmi 5my:^mm 

jU^-y K 1 1 Srlli^mL;tv^;!/7X»Kl e±<7m 

[0026] ^'yxm&mm 1 aii-^y^^^mt^r^z 

#»i!{C<J:0«iaL, 0. l~5/zmmSiO«tS«S{C 
[ 0 0 2 7 3 y ^ fcj± A g <0Si8i^*i^)-S![$ilT V ^ 

I.. m.n'F\i::m'yxmimmiB(r)m&i.zmmtx 

CJ:0I^§#1§. *K1 6(i5gtC3 5 0~5 5 0'Cc7) 
iS,^:kSi.'^xm^^iiXA s(7m&^ii:ffyxmmi,z 

crym^ y^^z^ttihtm0.^i:>m<t^iixm:^ti 

■S.. *S^:^l;J:0 5 0'-l 5 0/^mO«llBSrt#S>I 

[ 0 0 2 8 ] ^rij , tmn<r>mmx'iiv.% 1 7 oj^^ic 

OV^-C^U^*^ Agcr)j»fiii^cOfti7 0KiEj|^«2r^ 

mi>mmizLxmmx'^h, $^>(c, «3fe*s:^>'^'tc 

[0029] tJLlic7)J; 3 tc, 2|s||tecoj^S(c ifiJf, ^ 

2rfflv%s J: 0 i>m*Hz'jf^\.-innx^-^i''-yimmx^ 

tfz, m:cr)x^>j-ymmz]m-t^tx-?^j 
-ym*'^x''^Wj:mn&t lxu^ y^'jj. -/ \-n 

'^-/YWnTi.Xtih. $A>fc, mm\,ziiyxmSL\ 

f^i^y^mm^K. W^i b^z^-itz^yyifWxh 
:Ltts:<m'mrmi\^''^9-ymkm%hiih. 

[00301 mimm.2 . m2ii:^?tmff)mm(^mm 
2tcj: iryx-7^ ^ xru-( ^•^^/i^fomM-nm^mm 
tm^mmxh^. mmmmix'ii:^'yxmmi 
6(mmmix^y^mm^-^fz¥, ^njt^ojB® 
Tii- :^-yxmi^i 6<7)mm^z:Hmm^m^tti^ 
y^j&im2iimini'X^ y^im^-tx\'^h, ^ 



~3 0;umgsco)iff-cmL. m^Lxmm-h, =5: 

[0031] yxji'^-y H 1 1 f)^(!>mi^tifz^ y^ii 
-(yi^mfRm2nzmm^tih. zcoxoiz. ^ym 
-f y^mmm2 1 t«RiR$*ii.Jti6, mm(r>mmi(ot§ 
^i,zjmLxm^^'^i:m^-th::tmmx'hh. m\ 
msoM^zxio^ y^^iz^ttimm^m^i-i. 
mil eamzs 50-55 orcoisst-^'c^ff-cM^ 

iuzx om^^ti^ . i y^ {z^ttimmsm^ 
mit^tixm^^iit. ^tx^yi^iz-tttiiAs 

'^mi^<^mm?> . A g comi'Fii:^'y XS« 1 6 

mizwm^tihtMziis.^^timmimm 1 7 srjgfig 

[0032] :mMt(r>mmiiZii\,^X t , IISfi«7)i^« 1 co 

^izjitm-ttLii. ryx-?"? ^ xru^(r>mmmzm 

^^tltXy"yy-7Y^)^X^:^y-y -f vU^'^cOEPH 

[0033] [:}±<ni: o ^mmimtM.. ^ y9 

^'5-®iR-t.|.©iI!yi2 15rig(tS::i:(i<J:or, Ay9 

<mm 1 5 1 6 (c^ija L/if*. ©iRs 2 1 tiRjR 
7t . mm 2 1 <r)m^ -rtm-i y^i ^Mtcfti^ 

-r4^fc«5^llg-c*0> m-<ry±%^xWm<OJ^^-y 

ti'^m'^X^h, tfz. ■Jl^^j:mz<r);h-m\-th(r>x\ 

y9Mm<^mm^mih. ^fc. EpmcoM^st'® 
iRii 2 1 ^mm^, mcTh z t iMmTf> h . 
[0034] wmmrn.'?' . m,3^zifwm%mmm. 

3I,ZX6^ y9'Jx.'y hro y^ ^m^^tzTyX-?T ^ 

xTu^ j-i^ji^co^^^-yeamcoiT&b^comsiomfS. 
srs^-r. ^^^mmm-ammmi t^isimwix 

v^T, 3HimRi6com.mmh^mxh^. 
arv-f-cjbs. 3 2{iyx;uA,.y h 1 1 irj^ai-f s 

2 0 OrCJPl^^itl. . »K 1 6 {±ftfflr U- h 3 1 ± 

M y^(om. 1 e±X'ff)fj:¥ 0 <i/h§ < 5r 0 . 
Enejiiff ^ w < -r i i: *^'T' # !> . 

[0035] WJB#collllt|Sit J: S >/ H 1 1 to 
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[0036] mmmmimmmm 1 1 miz. m. 

1 6(±Mtc3 5 0-5 5 OX:cr,i&l^T±%^'X'm&^il 

mm 1 7 ^jBfig-r & . m.(7)m, -i y9\,z%t 
c 0 0 3 7 ] ^m<r>mmx\mm<mm 1 1 nm^zm 

mzW^l (>m.m\,z4y9Wm2 l S-tSttT^J: 

\\ ttz. ^mukmmx'ii^ y::'mmz^mi-^tz 

[0038] :mm<7)mmt,zii\,^x i, . ^<Dmm 1 1 
nmiz. As<m.n'fm:h*)izmmmi:^y^iz^ 
^^■^tm, ryX'?T^xru-immmi,zm^^ti 

xhh. $^>{c. 'mm.i^y9\,z^^^^\mm^ 
ff)m\\,z{>mm'th. 

[0039] tUicT) j: 0 tc, 2|s«McoW2i , en 

9W<r>mLl 6c0iaS^5 0~2 0 0*C{c«jfri.C:t 

tz. / xji-^ -y K 1 1 ^i^si-th zkifZj:*). rni^ie 

(^-(y^i}^t&<Dm±-tiztti^X'^i. 
[0040] mm<mm4 . H4 ii:^^m(^>mm<omm 

IS. A3iimmmx'hh, mz^ mkiimz-:>\>^xm 
m-th. t-f. ^'y:^mmi 6±i,z\^y^7^fi^M>u=j 

XhX'^^Xf^^i^~y4 1 Srm-f 

eizVy-^y ^jUM.U=Jxh^yi^^-hL. M*, 3S 
mtij: *)mW'^:$''-y*^Ui^'x hm^4 2 J: a 
^:>'N-:J'-yS:Jg^-r.S.. -f-iOf*, 04 (a) (c^^-fid 
IZ^ l''JXhmt:^4 2\,ZJX)V'\ -, Y 1 \ t^h-\ y^ 

<rmm\3^imLxAy9i%mh. mz. so-c 
~2 0 o-ccoiag{ca[i»L-c>f y^<r>mmi^mit 

-?-<7)f^- I^T;P;&';MT'H5-Y7'f;l/A4 iJ-iJiS 
fM^-ti:, 114 (b) lz^-tXdl,zmW-<^-yi7(r) 

ASrS-r. ^{c, 1 tmm^zs 50-550 

•C<^ia«-C*«*Tm-f I. , =Sr fe . K 9 -< 7 -f 4 

1 «0iiJ^lS$r^iB& L , H 9 7 -f 4 1 J: 

[004 1] WN'^'-yj^tttiH^'f 7-f;PA4 10 



ttwr^izmbxmn^i^cotfix'^h. tt:, H9>f 

7 >f ;l'i.4 1 coif 3 0 — 1 0 0 /i mcoJf ^^^tcEpfflT' 
«fii^N-:7->'l 7^0Mi¥2rS<■rSC^:*^•C' 
§4fcV^^f(|^*^^,S. ttz. !m^miz<Dmm?> 
<ox\ '<y::^mA<ommmti?>> 
[ 0 0 4 2 ] ^fc, :^m^cr,mmi,mmmmis.<7)^^ 
h-f. 'ikitw<r)i:oi,zm\^m\)<^-ymmi^i^-^j: 

ymmz t affl^^-rtg-c^) 1. . 

[0043] ^mm 5 . m5\f:^%^<nmt&mm. 

mmtmx'h^. miz}}\^x. smy^th-^x^^, 

5 2iimm. 5 3{i:ii3t?LS<pN'^'-yT*>S. mzM 

mifmz':>\,^xsmti. *-r, 05 (a) izJntxd 

=5r3TOS4 3m<r)/fyxm. 1 6 ^ffl«-ri.. 

05 (b) izm-rj:d(c. mm<r>mm2izm^-( 
y9mim2 1 $:^-ti,, mz. as ( c ) t^-rj: 
3 tc. ^^mc^m&mmmA gfm^ts^ y^^z 

Bj-rs. ^c7)f^, 05 (d) \,z5n-ti.o\,z^ ma«m® 

>'N'^->'J^^**^^Bggp>}).t;5r-,-CI,^-l.7;t 5 1 

05 (e) l,z^irXd^zm^^ix^j:\^U^<r)^y'? 

mm 2 1 \mm^zn t < m^^ti^j:^ ^mm^-^^-y 
ntmzmi^tih. ztuzx'ommm^^ti 

mm<nmm:miLx^y9\,z'^ttih^V!ii^ 
"rfiw^-fh t^zA s%)tf^mm^^xmw. i emm 

t-. 2ls«!tc0Jg«T'«i>N-^'->'Jg«J±^*SiK7-n-bx 

X-m^^ix h tzib . W^cOiSt V 9 - ym^mkt:>tl 

tfz. mm^^^ y-^i±^mi,zmmL^j:\'^fzib. m 

[ 0 0 4 4 ] ^fc, :^^cr)mmimnMcr>m!^(o^^ 
^•f, ^-^i^-y^-yi^c/ymWiittfims^tL^mmmxy 

[0045] mmmme . meii^^BM(r>mm(omm 
6 1 i |>7"7X-7T -f >'t;^;Ko^:^ra^r^HH 

/iCflX 6 2«i-7Xi7/N°;$'-y. 63ti1fyF7'7Xh 

gfe*?T*s, *iii6(^)}g®T{ia«ci etcx-yf-y^ 

(ciOGflgpe iSrJgfiStL, icr)mUeia)'^t,z^y9'J 
3. 

[0046] i!jg:frffitc;ov^TifiNetUiHj-rs. 
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>f 7-f;l'An^->'6 2S:;!{f7X»«l 6±fcjej£-r 
•S. ^(om. 06 (a) ::<?DK7'f 

Oav^tomtfA 1 lOs^S i C^5 0/^m 

lilTcOf4^A<fflV^A>f).S, -ecoflfc, SKI 6 Sr. HJftcO 

»® 1 1 isi»{ciir/p;<f u siwa«-ri. imnvii u e 

^LT^t, |5|^t::W)g«6 3tavttTia6 (b) 
(c^-r J: 0 ^Paa 6 1 SrJ^iS t l 6 -k'^h . 

113^6 1 ^mm-h, mz. 06 ( c ) tc^-r J: ^ 

l^<^jeS4 i:|i|«tClHi56 1 \,ZKz<r>Wm-i:'^tiA 

yiz^m-r&. $A>tc. ^i6ag5: 100-200 

TA^<^, mil 6^*S:3 5 0~5 5 0-Cc7)iajgT-:^m 
4'T-M«L.-Clitfe<7)^.« 1 Pia{cmfii^N-:?-y 1 7 
^L. 06 (d) (c^t-J:d^rIHS6 lt«ffi>'N'j?-y 
1 73()SJ^^$tt^ca«l 6$-flS. 

[0047] *iissco}^®x{i. mmmwA t mmiz 
\m6 nz^y^'i^m-thfzib. -iyi^cr>^m± 

x\ ^ y9m-\cr>wmimtii. 

C 0 0 4 8 ] ^fc, *l|j|tc^?^.®i#«@co^^^^>-rA° 
'J ^ ii'i'<nj-^i^-ym&izhimii'^^ 

x'h^, ttz. m^<r>m-ym.^z%,mmmmx 
[0049] m^<mm7 . m7ii:^m(^mmmm 

L, -^y^i/x-y hi,zXl^-^VT'jy&-i/T\^i-x9& 

cr)m&i]m^:um-r^mxhh. mi,z)i\^x. 7n±m 

^m^-kts^yx, l2iiUlfxhf^^~y. 7 3(i 
tfyHT'^xhWeff, 74lirFI/XltiSA-;7-y, 

7 5j±A'>jruy. leM&mmmmxhh. <x 

Sjt:^iStov^TSiaH-f^. ^t". 07 (a) tc^ 
•rJ: 3 6±{2||fellf4?:-^tf;!?7X«7 

1 ^m&i. ^co±i,zy<iv r V ycox f y^r^-^^-y 



xh^A'yx^iemmiizm^Lxm^th. mwi 
mi.x^')-ymi ti-)va-v^ t'i^-f^-f. 
i^^^-hmnfix%i.\^. yirY-v=jxvi,m^<n\^ 

«9>& Vy^ 7 -^;^i^^>'';:^FS■7 5^-F UTt J:i.>. 

^mz, ythui^xhi,zy^'jrvy'(n^-<i^-yt^^x 
hy-(r/i^-y7 2^m^m. S3t, mmtxmfS. 
-fh, ^com. mmu7 3^9Kimi-x. ^^m^^y 
vryxhizx*)>!f^xmLi e^miMs. zmu 

'jxv^^9-yi 2ti-7X^tts:'oX ^cou^tm 0 . 
07 (b) {zir:tXo^£^<-')T')~fT5m:ifimmit 

mr^j-ri 5<r)n^M^yYfyxvcnfi^y)iL^ 

U^X'^'^^tlhtiK 10 0-1 SOxzmiOiS^T'* 

I., ^fzmmm sitnyxi: osv^to^x-jf a 1 2 

03^ S i C^(7)5 0/zmOT<7)SWfflV^^ni.. iJs: 
(C , y N' 1; r y 7" 7 5 CO F -y r $> I. U F 7 2 Sr 

^<om. mmzmmi3{>mwth, ^com. 0 

7 (c) {^^p-ridtc. rFk;^1g«7 4Sr||*fe<^JB!gl 

4ai/6fc|BI«t-^y^'i^'x-yFtci:0EPaL, 

mz. 07 (d) t^-ridt. HS-^y^'v-'x-y 

FtJ:>)afeiM*)i7 6^OTJ-ri.. i^T-ffli^-^^i. 
s^y^ti, afe^f-f. ^11. 

^^•So -ecOft. 1 0 0'-2 0 0-CT'iaSf^, 5 0 0— 
6 0 orT'MfiEL, S3S^re6Sim*^7 6 Sr^f 

[0050] iiUicOj; p *IIM£OJg»tc<J:ix<f . H 
JfiWJ^SS4 i: ll«t=A'i; r y r 7 5 (cHtfDftDflSBt-f 

y^^3t«-tS7t», ^y^'coSiEn^lJSihLTffiacoa 
vvN-rJ'-yjgttJ&^ff ;>ii, $ /btCi^JS^Srt <! h<^Mzd^ 
mtt<nx. -i yt?tt^8l5M*»mi.w«^5iftc7)c: 
t , 1 6 ^ it^ffloT^N'y r 'J y 7 5 Stj^bk 

Ti^-sfc*^, mim\w^ ( ^ryX-?T^ xru^m 
^m^m^mmM. Eoy-t^-^a, pp. 8 6- 
8 9 ) tcfe«$n/cx^ y-y WJffi*?^y f^?;^ f 
^tcJtSLT^N'y ry ymfw^iz^j: D . ffi^x f 
x'^-^^ju^m^x'^ i>mAmi> . tfz. mmiAus 

F-ffiT'^^fe-rl.^^'y ry 7^7 5 i:iMi74 

[0051 ] iijftc7)jg®8 . m8mm9ii^mM(7)m 
Mo}g.®8ti5>f y^xxy Fry y^iiaw^SRo 

mSr^L, 08{iEB*>'^a>'c0, 09«i±*><^^ 
0t:'*)l., 08{cfcV^-C. 81{i4fflcoyX;H 1*^— 
*<£^t;$it/i/X;ixs.y FT-*!.. «-/X;n 2«i^^Pi 
T|31-aiK±(cffM$ iiT V ^ !> , ^^imco y 1 2 
(cMiSU-Cttjt Uc'f y^'ffll 3 tEm*i^ 1 4ipt§m 
^tix\.^h, -eti-r^xO'fy^'Si 3tc{4>f y^-ftlSffl 

<0^jL-7'8 2*^^$ilTV^2.. 4ffl«0£Em«^14 
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mmmm^jc^ma 3 iz^m 3 <r>mmm8 3 a 

[ 0 0 5 2 ] 09 ( a ) co^epg 1 TV Xyl/'v.-/ FcO# 

oiLCJt':*i6ifcsaic'^ y H 8 1 yx 

;H 2c7)raPgdfcSfLVAraPiT'4*c7)7^yi 7$r|SlB$ 

tcEpf j-f * c: t s . z (Dtdsb^yxiw-. yvsi 

/X;l.^>y K{±ntt:ycco^#8 3{:i oTiJ^^ilT 
fc 0 . ^:7)^»8 3 S:-5-cOini!|£!«l8 3 a ?:4"WcllBg 
$-ti:§::i:lcJ;>). H9 ( b ) (Cpk-TJ: atc^'f > 1 7 

x/poM^i*- 1 oc7){i-i*i3m#isii5 

«I8 3 a t-^LTV^tiJf E|]Si|(^»|l^^ll^S CI t 

[0053] tUbOj: 3 ic. ^m<mm<,ziiix\,i. ^ 
y9 i^'x y bT'J y ^'(?5/X;i/ 1 2 Sr^iaWSlciIilit 

liMISft S ^ t J; 0 . |HlBStc1iia« 5 ^ > ^ 

ytf -y^T'^Wf yX;U^ y K8 1 SrHfe^-lirSC: fct 
J: '9M^I.7-^>'h--y^£7)mfii^N-:?-y{c^tJST'# 
ta!-:>T0lJi.tf|ai-fi|iScor H WX«Si:#«ffiS:|5]-0 

>f y^'yx'yhryy^'SigTEpS'lT^^. *Jttr>yf- 

[ 0 0 5 4 ] ^rfc. *l|j|ficom^T'Jiy X;PcolSt±4 i: 

Lxw^Ltzifi2m)±x'htv,m'mMmzw^ lx 

[0055] 

^icc^y^i-'x'ybruy^tciOffiffi, ij'y-y a 

)VS , -y -7 h 'J 7 XXtiM^i*^ Epffl1-|.XS 

9 xj.i.i'mm<n^ y^t^z^ttih^immim. 

V yi'Tmi^tit:^ y^i:mRmm(^maizm-ti, 
ztm-^ . yf'(7)mim±ixnm(^m^^'>'^^- 
ym.t'^ni^tiitmmz-f y^ii'm^xumzco^m 
m-Thfzib, xmx'iimt-rhnmmmL. ^nx 

[ 0 0 5 6 ] ^/i. *5%BI!<7)m2c7):^a{cJ;ix{f . 
ff^'f y^i8iRH$-JglSUcMiLh{C'f ^^'xx >y 



O^i-r&XSi: -i y^'Ji. -y ht'Epa 

y^^^ y^mim\.z%m-t ^t^zx^^y 
9<nwnm±Lx^lS.(r>■^\v^^-ymm^%htlh 

tm^\iz^y9\i'}^tcmza)?i.mfithtzib. JM 
W-^9-ytmi^h.h. 

1 0 0 5 7 ] i/c, if.%m'm3<n-yfm.z}^fo.t^ wb. 

S:5 0-2 0 0*Cfe:SDfBiU<«:3!i«'5. y^'i^'x-y hru 

y^ciomffi, ;^7-7'f;^^, x^-y^vhi;^'x 

-y^fU9. fy-y9'7V')9xxi,imt^(r)^y9\iz 

^tixi.*««:«-^ MjSfc J; 0 i^-rsxsfc ^ w-r 
t<^x\ mmzi^^Lfz^y9\z^ttimmm^t,z 
mk^^h^biizx^. mmmx'<n^y9(n^m 
ih LTH^oftv VN-^ - ymmnhtih t i^B^t^f 

[00 581 *ffeBB<om4<^*ffifcJ:ixif, »S 
±{C7 * h U-i/'x Jri.^N-^'-y^ffM-ri.Xgfc . 
miy^ V u=Jx h<Di^^^i,z-( y^i^x. -yhrvy 

iimm^i:mi-r^i.mt, y it vvi>xv(^m-y 

9. •/7y9'?V')9xx\i'mtW<ri-(y9f,z-^ttih 

y ^ XX -y h r 'J y ^ i 0 Epsij l/c^n'^ - 
7 :r h W XX NcOA-^;' - yj^tc J: 0 ix^S fz»M 

^(rim\^f-^9-ymii%i>^hifX'%htmz. 7* 

h:it tK' # S ^SA-'S) . t ?t ^ y J4£>^=5:a5^C 

m.^xv^:TWtmkmh, 

[0059] ttz. *^B^cO||5co:^{ciWf. 

±iz^ yij'xx -y hru y^j'tcj: ^mmmm^^ts^ 

yi^X-^M^ *7-7-f;l^^', 7'7 y:5'-eby:5'X3!:{i 
^Tfeft^matO^N-rJ'-y J: Epffl^|>XSt , Ep 

\mm>m^Lxn^L. mtpm^^Lx^-f 
hJMt. mtmwtzmk. tv-y^ivs. fy-, 
9-7 V 'J9xximitw(^^ y^iz^ttih^mjim 
i:mnzx>of^-thxmb^^i-^(r)X\ ^y^'xx 
>y hrvyi'izx ^miUz^^^-yjmii-^ffim^ 
Mmmx-m^^tihfzify. m^^^-x h 
- ym&iimt mv(r>n&m^ ^^-^^-ymmimhti 
tfz. mmmm^^ts^ y?ii^mizmsf\uj:\'^ 
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[00 6 0] 4:^. :^m<om6(7)ijmizjitni. m. 

xmsL±.f>zmMfW(=^£hm&<r>mmmmm- 

hlMt. ■mMJmiM^m^Lti:^yxmi^ZJi'y 

{Cct ^miLxwmmm-txmt . mmmz^ y 
>f y^<^mjtim±ixmmff)m\>^^-<^-yjm¥nh 

ti. ^hl,z-m^tZbcr)Mzm\-t^(^X\ ^y^n 
«<7)ft^^ t fiS^tS ZtlfX-tht mzT Y U X« 

[ 0 0 6 2 ] ^/S . *»BH<0|gl Olifigt ifltf. 

Yi,zmn^ixfzJX}vt-(:,^ y^^im Lxm^i,zm\ 
•thA y9=Js.-/ hr'}yi>mm.izii\^x. mimm: 
5 0-2 0 o'aztmfi,immw.twMyx)v^-v y 

»«t#«L^c^ y^^z^tixtmrnmi^zmk^^ 
R&r. /xii'^'^Y^(^^y9<r>mkim<mki^h 

[00 6 3] *^i7)^2cD«^tcJ:ntf, EI^ 

wzfsmix^±.i.z^A.fmm.mcnjX)v^^tfz^ 
m.^^h^^tmttz(r)x\ mmmiBfhh^ 

[01] ^WMffymmmm 1 1 i s -y h 



7°'; y:^'Srffli-^:^v:r7X-7T xrU'-f 

mr/^<^mjs.mm-thwimmmxf>i> . 

[02] *^BH(7)||]|feiOJ^S 2 J; S ^ y ^ i^'x ^y b 

mm^(7:>ms.mm-tmmm^mx'h^ . 

[041 *^BH«Olli£oj^«4fc:J:S-fy:5'>''x-yh 

mm?m-mx'hh. 

[05 ] *?6BB<OSI*iOJgJS5 \,zXt^ y^x/s. y Y 

m^:mMmx'hi>. 

[06] ^^c^mm<mmeizx?>^yi'i^:s^'yY 
rvy^^m^^fzry xv-f -f xr u-f /^^^fuowtlj 
m^mBm-imx'^t, 

[07] *fgBflC0||]5fi<7)je®7{Ci^-<y:7i''x-y h 

ru y S'fflv^/tr^xvr -f xrw^ -'■J^wKoiSig* 
mimmtmx'hh. 

[08 ] *»BHo||i56(7)J^«8 {cJ; ^ -f y i/'x y h 

[09] :^wmmmcomm8 {.zXh-^y^^i^s^-zY 
rv y:?^m(DmmmBm-mx'$)h, 

[010] m^(r>m^'<.-XYI,zXiryX-7y'^ 

[011] 0 1 0 1 micomkcox ymmizx 
?>ryX'?T^xru^j-i^ji^<r>W3tijmi:mmtm 

11 >( y 9 3. '/Yr^}y^<r> J xtv^yY, 12 

-iy^'J:c-yYrUy:^(7)/X)l-^ 13 -iy^'J:c-y 

Y-r^}y9(^yX)[^^"/Y<^^y9'^. lA-iy^'Jx. 
•y hr 'J y^cryJXiv^ y YOiSMMT. 15 >f y^ 

<mm. \s:^'yxmwL. ii ^m^^^-y. is 

:»yxmL(r)mm. 2\ -^y^'ftlRl, 3 1 t^vY 

ru-Y. 3 2 i^mm^mmru-Y. 4 1 v=jx 

Yf'^^-y.A2 X^i^XYWm'ff. 4 3 SOT 
@. 5 1 yirY'7X9m.. 5 2 ^n*, 5 3 jg 

mm^^-y.bi m.f.zm^^tifz\m. 6 2-? 
x9f^9-y. e3 ^yYfyxYmm. 7 1 n 

■6K^S:-i-t;;<?7X, 7 2 l^i^'J^hA^j'-y. 7 3 
-tyny^xhSfJiW, 7 4 TYVxmMJ^^-y^ 
7 5 J'iOT*jy\7 6 afeij|l|f!|:. 8 1 'fy^'v'' 
x<y hyX/U'V'yh', 8 2 ^ y^J'^W^fflf-a-T'. 8 

3 SSf^, 83 a |1Hk«>9 1 yX;t^A,.y h'c?)^ 

1 0 1 111 x7U-y 

)R. 1 I 2 Xdf-i''. 
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